The efficacy of local anaesthetic infiltration and/or non-steroidal anti-inflammatory drugs for post-operative analgesia following laparoscopic-assisted vaginal hysterectomy (LAVH) was investigated in 83 patients, randomized into four groups in this double-blind, placebo-controlled study: group BK, local infiltration with bupivacaine and pre-incisional intramuscular (IM) ketorolac; group NN, saline local infiltration IM; group BN, local infiltration with bupivacaine and saline IM; group NK, local infiltration with saline and ketorolac IM. Post-operative pain scores were assessed at 1 h, 3 h, 6 h, 12 h and 24 h using a visual analogue scale (VAS). The major pain site, first analgesic request time and incidence of analgesic requests were also recorded. At 1 h, 3 h and 6 h after surgery, group BK patients had significantly lower VAS pain scores than group NN patients. The first analgesic request time was significantly longer in group BK than in groups NN, BN and NK. Pre-incisional treatment with ketorolac IM and local infiltration with bupivacaine reduced post-operative pain after LAVH.
Introduction
Laparoscopic surgery is a minimally invasive technique compared with open procedures that is associated with reduced post-operative pain. 1 -3 For this reason it is often performed as day-case surgery. There are, however, frequent complaints of early post-operative pain after laparoscopic procedures. 4 The pain intensity peaks during the first few hours after surgery and usually declines over the following 2 -3 days. 4 -7 By inhibiting cyclo-oxygenase and reducing the level of prostaglandin synthesis, nonsteroidal anti-inflammatory drugs (NSAIDs) provide analgesia by decreasing the peripheral pain receptor sensitivity to mechanical stimulation and reducing tissue inflammation. 8, 9 It is possible that pre-operative administration of NSAIDs might augment the post-operative analgesia by preventing the establishment of central sensitization in the nociceptive pathway. 10 The efficacy of NSAIDs for post-operative pain control after JH Kim, YS Lee, HW Shin et al. Ketorolac and local anaesthetic infiltration for pain relief after LAVH general anaesthesia is controversial. 11 -14 The use of local anaesthetics, in combination with general anaesthesia, has been investigated during laparoscopic cholecystectomy in several interventional studies. Various analgesic effects of the periportal infiltration of local anaesthetics 15 and the infiltration of periportal parietal peritoneum 16, 17 have been reported.
There are no reports on the combined analgesic effect of pre-operative NSAIDs and incisional local anaesthetics after gynaecological laparoscopic surgery. This study aimed to determine whether combined use of NSAIDs and incisional local anaesthetics delays the onset of post-operative pain, and decreases the pain intensity and analgesic requirements in patients undergoing laparoscopic-assisted vaginal hysterectomy (LAVH).
Patients and methods

PATIENTS
Patients with American Society of Anesthesiologists physical status I and II and scheduled for an elective LAVH under general anaesthesia were recruited to this randomized, double-blind, placebo-controlled study. Exclusion criteria included allergy to local anaesthetics; a history of severe systemic disease or chronic pain disease; a pre-existing neurological or psychiatric illness; or a history of alcohol or drug abuse. All operations were performed by one team of surgeons. The study was approved by the local ethics committee and informed consent was obtained.
STUDY DESIGN
During the pre-operative visit, patients were familiarized with the concept of the visual analogue scale (VAS), which ranged from 0 = no pain to 10 = the worst pain imaginable. All patients received intramuscular (IM) 3 mg midazolam and 0.5 mg atropine, 30 min before transfer to the operating theatre. Anaesthesia was induced using 2 -2.5 mg/kg propofol and 0.9 mg/kg rocuronium bromide. After tracheal intubation, general anaesthesia was maintained with 2 -2.5% sevoflurane and oxygen/nitrous oxide (50%/50%). Sufficient muscle relaxation was achieved throughout the operation with an intermittent dose of rocuronium bromide.
Patients were randomly allocated to one of four groups as follows: group BK, local infiltration with 0.5% bupivacaine 20 ml and ketorolac 30 mg IM; group NN, local infiltration with saline solution 20 ml and saline 1 ml IM; group BN, local infiltration with 0.5% bupivacaine 20 ml and saline 1 ml IM; group NK, local infiltration with 0.9% saline solution 20 ml and ketorolac 30 mg IM.
After inducing anaesthesia, patients received either ketorolac 30 mg (1 ml) or normal saline 1 ml. The pneumoperitoneum was established via an open laparoscopy using a cone-shaped 11 mm trocar (Versaport Plus V 2 ™, Tyco Healthcare, MA, USA) and two 5 mm trocars. During laparoscopy, intra-abdominal pressure was maintained at 12 mmHg. In all groups, the subcutaneous tissue, fascia, muscle and pre-peritoneal space of the trocar insertion sites were infiltrated before skin closure. In addition, the total volume of infiltrated solution (normal saline, bupivacaine) was 20 ml, divided proportionally according to the length of the skin incision (infiltration of three port sites in total, 10 ml for one 11 mm site, 5 ml each for the two 5 mm sites). of greatest pain (1, intra-abdominal and  suprapubic pain; 2, abdominal wall pain; 3, shoulder and arm pain; 4, other). The number of patients experiencing nausea and vomiting was assessed during the study period. Patients complaining of pain in the PACU received ketorolac 30 mg IM, and the time to the first analgesic request and the incidence of analgesic requests in the PACU and on the ward were assessed.
MEASUREMENTS
STATISTICAL ANALYSIS
All data are expressed as means ± SD. Parametric data were compared between the groups by analysis of variance (ANOVA) and post hoc testing. Frequency variables were analysed using the χ 2 test. P-values < 0.05 were considered statistically significant. Analysis was performed using SPSS ® version 9.0 (SPSS Inc., Chicago, IL, USA).
Results
Eighty-three patients were recruited to the study, and were divided into four groups. Age, weight, height and duration of surgery were similar in all groups (Table 1) .
Group BK reported significantly lower VAS pain scores than those in group NN at 1 h, 3 h and 6 h after surgery (P < 0.05) ( Table 2) . The incidence of patients requiring analgesia in the PACU was significantly lower in group BK than in group NN, but this was not the case for patients on the ward. In addition, the first analgesic request time was significantly longer in group BK than in groups NN, BN and NK (Table 3 ). There were no significant differences in the incidence of patients experiencing nausea in the PACU and on the ward (Table 3 ). Intra-abdominal suprapubic area pain was more common than abdominal wall pain in all groups at any time, and the major pain site was similar in all groups ( Table 3 ).
Discussion
Post-operative pain and nausea are the most common complications of laparoscopic surgery. 14, 18 The quality and location of pain after laparoscopic surgery can vary and has been reported in several trials to be incisional, intra-abdominal or referred (shoulder tip). 19 The aetiology is complex, and can include damage to the abdominal wall structures, the induction of visceral JH Kim, YS Lee, HW Shin et al. trauma and inflammation, 19, 20 and peritoneal irritation caused by CO 2 entrapment beneath the hemidiaphragms. 21, 22 Current post-operative pain management relies strongly on the use of opioid analgesics, which have a delayed onset and significant side-effects. This study examined whether the use of more than one modality 23, 24 to prevent post-operative pain might be more efficacious. NSAIDs may offer significant advantages in treating postoperative pain because of their lack of sideeffects: ketorolac has been found to be as effective as morphine in treating moderate to severe post-operative pain, and has a lower incidence of side-effects. 11, 25 In those undergoing LAVH surgery in this study, the VAS pain score, the first analgesic request time, and the incidence of patients requiring analgesics in the PACU and on the ward were similar in groups NN and NK. Fredman et al. 13 and Liu et al. 14 proposed that pre-empting painful stimuli, by administering ketorolac pre-operatively, could reduce post-operative pain for patients undergoing laparoscopic cholecystectomy. In our study, however, we could not detect an analgesic effect by administering ketorolac pre-operatively, and we postulate that the different results between our research and other studies may be due to the different drug dosages used: we used ketorolac 30 mg IM, whereas Fredman et al. 13 and Liu et al. 14 used ketorolac 60 mg IM.
Ketorolac and local anaesthetic infiltration for pain relief after LAVH
Whether or not the analgesic effect of a local anaesthetic block with bupivacaine before or after surgery decreases the post-operative pain intensity and reduces post-operative analgesic requirements is controversial. Bourget et al. 17 reported that control of post-operative pain was no better with a pre-incisional infiltration of bupivacaine than with a post-incisional infiltration. Ko et al. 26 found that preemptive analgesia in patients undergoing an appendectomy did not reduce post-operative pain, decrease analgesic requirements or shorten hospital stay, whereas Pasqualucci et al. 27 intensity and analgesic drug intake were reduced compared with groups receiving bupivacaine only after surgery. Kato et al. 28 reported that pre-surgical infiltration of 0.25% bupivacaine in the surgical field is a useful method for decreasing post-surgical wound pain for up to 10 h and analgesic requirement for up to 24 h after laparoscopic gynaecological procedures. In our study, there were no differences between group BN and group NN in terms of post-operative VAS pain score and postoperative analgesic requirements, probably because of the inadequate analgesic levels in bupivacaine infiltration alone. Patients in group BK, however, had significantly lower VAS pain scores at 1 h, 3 h and 6 h after surgery, and a lower incidence of requiring analgesia compared with patients in group NN. In addition, the mean time to the first demand for analgesics was significantly longer in group BK than in groups NN, BN and NK.
There is some controversy regarding location of the most severe pain. Some authors report intra-abdominal pain as the most pronounced; 20, 29 others state that incisional 16, 30 Abdominal pain has been shown to relate positively to the CO 2 insufflation pressure. 21, 22, 31 In this study, the CO 2 pressure was kept constant at 12 mmHg and CO 2 was carefully evacuated on completion of surgery. In this study, the major pain site was similar in all four groups and there was a high incidence of intra-abdominal suprapubic pain.
In conclusion, a combination of postoperative periportal local anaesthetic infiltration and pre-emptive ketorolac IM regimen reduced post-operative pain for 6 h after surgery better than bupivacaine infiltration and ketorolac IM alone: this regimen delayed the first analgesic request time and reduced the incidence of patients requiring analgesics in the PACU. Our results show that for patients undergoing LAVH, a regimen combining local anaesthetic (bupivacaine) infiltration with systemic administration of low doses of NSAIDs (ketorolac) provides effective pain relief in the immediate post-operative period.
Conflicts of interest
No conflicts of interest were declared in relation to this article.
